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Background The persistent shortage of deceased donor livers necessitates exploring alternative strategies in 
living donor liver transplantation (LDLT). Anatomical variations in potential living donors 
can preclude standard right or left lobe graft procurement. Right posterior sector (RPS) grafts 
offer a potential solution in such anatomically challenging cases. This report describes the first 
documented RPS graft LDLT in the United States.

Summary A potential living liver donor presented with an early origin of the right posterior sector portal 
vein (Nakamura type D configuration), as well as other anomalies of the hepatic arterial and 
biliary anatomy, precluding standard right or left lobe donation. CT of the liver confirmed the 
intraparenchymal branching of the anterior portal vein branch. The anterior sector received 
arterial supply from a branch of the left hepatic artery coursing within the same portal pedicle 
as the right anterior sector portal vein. The donor was deemed suitable for RPS donation, with 
arterial inflow based on the right hepatic artery.

During donor surgery, the transection plane was marked after temporarily clamping the right 
hepatic artery and the right posterior sector portal vein, proceeding along the right hepatic 
vein plane. A small, non-reconstructible portal pedicle crossing into the posterior sector was 
divided. The graft weighed 740 g, yielding a graft-recipient weight ratio of 1.80. The transplant 
was successfully performed, with sustained good graft function at greater than one year post-
transplant. A United Network for Organ Sharing data query confirmed this as the first reported 
RPS LDLT in the United States.

Conclusion The successful outcome in this case suggests that RPS grafts may be a safe and effective option 
for select living donors with anatomical variations that would otherwise prohibit standard liver 
donation. This approach has the potential to expand the donor pool and increase access to LDLT.
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Case Description
Despite significant improvements in organ allocation, 
waitlist mortality for liver transplantation remains high, 
ranging from 20–25%.1 Living donor liver transplantation 
(LDLT) offers a lifesaving alternative for select patients, 
particularly those who are clinically sicker than their Mod-
el for End-Stage Liver Disease (MELD) score suggests.2

Graft size should ideally comprise at least 0.7–0.8% of the 
recipient’s body weight,3,4 with a donor remnant liver vol-
ume of at least 30%.5 Conventionally, right lobe donation, 
typically constituting >70% of liver volume, is often pre-
cluded. However, utilizing the right posterior sector (RPS) 
as a graft can be both safe for the donor and feasible for 
the recipient, given that the RPS is usually larger than the 
left lobe.6 RPS graft procurement is technically complex 
due to less distinct anatomical landmarks, a larger, hori-
zontal transection plane (rather than the typical vertical 
plane), and a smaller arterial supply. Pedicles crossing the 
transection plane can further complicate the procedure 
and volume estimation.7,8 Despite these technical hurdles, 
experienced centers in Asia have successfully utilized RPS 
grafts in up to 20% of LDLT cases.9

The recipient, a woman in her 40s (56.2 kg), presented 
with a large, biopsy-proven, well-differentiated metastatic 
neuroendocrine tumor confined to the liver (origin uncer-
tain). Vena cava compression from the tumor (affecting 
approximately 85% of the liver) led to abdominal dis-
tention, dyspnea, and lower extremity edema (Figure 1). 
Despite eight months of disease control with monthly 
octreotide injections, progressive decline in quality of life 
prompted consideration for liver transplantation (LT). 
Preoperative workup included an octreotide scan show-
ing no extrahepatic lesions, a stable chromogranin A level 
of 31 ng/mL, and a Model for End-Stage Liver Disease 
(MELD) score of 10.

Fortunately, a potential living liver donor was identified. 
Donor liver MRI revealed acceptable steatosis but unusu-
al biliary anatomy with five bile ducts converging at the 
confluence. Donor protocol CT demonstrated a Nakamu-
ra type D portal vein configuration10 (Figure 2A, 2B). 
The anterior sector of the donor’s liver was supplied by a 
branch of the left hepatic artery running within the same 
portal pedicle as the right anterior sector portal vein (Fig-
ure 2C, 2D). Estimated volumes of the posterior segment 
graft (1111 cc) and the donor remnant liver (855 cc) were 
obtained (Figure 3A, 3B).

Figure 1. Preoperative Recipient CT Scan. Published with Permission

Figure 2. Preoperative CT Angiography of Donor Liver. Published with 
Permission

Large, space-occupying tumor causing compression of the vena cava and a 
significant right-sided pleural effusion.

A and B) Donor portal vein anatomy consistent with a Nakamura type D 
configuration. C and D) Anterior sector supplied by a branch of the left hepatic 
artery coursing within the same portal pedicle as the right anterior sector portal 
vein.
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LDLT was performed in early 2021. Recipient hepatecto-
my involved early division of the hepatic arteries, bile duct, 
and portal vein to facilitate removal of the massive liver. 
In the donor, after temporarily clamping the right hepatic 
artery and the right posterior sector (RPS) portal vein, the 
transection plane was marked on the liver surface.

Transection proceeded along the right hepatic vein plane. 
A small, non-reconstructible portal pedicle crossing into 
the posterior sector was ligated and divided. The graft 
weighed 740 g, resulting in a graft-recipient weight ratio 
of 1.80 (Figure 4). The right hepatic artery and RPS portal 
vein were divided, and the hilar plate containing the bile 
duct was sharply divided. Hepatic venous anastomosis was 
performed between the recipient’s inferior vena cava and 
the donor’s right hepatic vein using running 4-0 Prolene 
sutures. The recipient’s main portal vein was anastomosed 
to the donor’s RPS portal vein with running 5-0 Prolene 
sutures. Arterial anastomosis was performed between the 
recipient’s proper hepatic artery and the donor’s RPS artery 
using 7-0 Prolene with the “W” technique.11 Biliary anas-
tomosis was performed between the recipient’s common 
bile duct and the two donor bile ducts using interrupted 
6-0 PDS sutures. Estimated blood loss was 4L, requiring 
9 units of red blood cells and fresh frozen plasma. Cold 
ischemic time was 1 hour 11 minutes, and warm ischemic 
time was 20 minutes.

Postoperative day 1 Doppler ultrasound showed no hepat-
ic artery flow, and the recipient’s hemoglobin rose from 
10.5 g/dL preoperatively to 17 g/dL. Re-exploration con-
firmed hepatic artery thrombosis. The graft artery was 
divided distal to the anastomosis, revealing back bleeding. 
The anastomosis was patent, and thrombus was expressed, 
restoring brisk pulsatile flow from the proximal artery. Fol-
lowing 2 mg of tissue plasminogen activator, phlebotomy 
and hemodilution were performed to achieve a more phys-
iological hemoglobin level. The arterial anastomosis was 
re-established end-to-end with interrupted 7-0 Prolene 
using the same “W” technique. Pulsatile bleeding from the 
hilar plate confirmed bile duct patency and vascularization.

Figure 3. Three-dimensional CT Volumetry Reconstruction of Planned RPS 
Liver Graft. Published with Permission

Figure 4. Explanted Right Posterior Sector Liver Graft. Published with 
Permission

Estimated graft volume of 1111 cc using a plane along the right hepatic vein for 
transection.

Right hepatic vein clearly visible on the transection surface.
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On postoperative day 5, a drop in hemoglobin and hypo-
tension prompted re-exploration, revealing bleeding from 
the ligated portal pedicle on the liver cut surface, which 
was controlled with transfixing sutures. Subsequent recov-
ery was uneventful. The patient is now 1-year post-trans-
plant with normal graft function. The donor also recovered 
uneventfully.

A review of right posterior sector graft case reports and 
series identified no US cases. An OPTN data request (Jan-
uary 1995–March 2021) revealed the following distribu-
tion of graft types:
•	 Right lobe grafts without the middle hepatic vein: 3553
•	 Right lobe grafts with the middle hepatic vein: 543
•	 Left lobe grafts: 742
•	 Left lateral segment grafts: 1446
•	 Partial left lobe grafts: 1068
•	 Left trisegment grafts: 2 (reported)
•	 Right trisegment grafts with middle hepatic vein: 6 

(reported)
•	 Left lobe grafts with caudate lobe: 36
•	 Left lobe grafts with caudate lobe procured on the 

bench: 10 (reported)

Significantly, no grafts were reported within the OPTN 
data set as “right posterior sector,” “right lateral sector,” or 
“segment 6, 7.”

Discussion
The critical shortage of livers from deceased donors creates 
a significant waitlist mortality rate, ranging from 20-25%.1 
Living donor liver transplantation offers a viable strategy 
to bridge this gap and improve patient outcomes. A mini-
mum 30% remnant liver volume is generally recommend-
ed for donor safety.5

Hwang et al. explored the potential of utilizing the RPS 
graft in LDLT for cases where standard right or left lobe 
grafts are unsuitable.13 Their study demonstrated that 
approximately 7% of potential donors who were initially 
deemed unsuitable due to limitations with the right or left 
lobe could still be potential candidates through RPS graft 
donation. Similarly, Kim et al. reported a success rate of 
20% using RPS grafts in their adult-to-adult LDLT pop-
ulation.9 In their series, the RPS graft was selected due to 
inadequate remnant liver volume in 10 cases and favorable 
vascular anatomy in three.

RPS volumetry can be less reliable than whole lobe volu-
metry due to the lack of consistent anatomical landmarks 
beyond the right hepatic vein, leading to potential overes-
timation (approximately 19%).8 In our case, the estimated 
RPS graft volume by CT volumetry was 1111 cc, while the 
actual graft weight was 740 g, representing a discrepancy 
of nearly 37%.

Blood supply to RPS of the liver can sometimes include 
contributions from the anterior pedicle. This potential 
anatomic variation, if unrecognized, can lead to graft fail-
ure during liver transplantation, as evidenced by the case 
series reported by Kusakabe et al.7 Similarly, Rammohan et 
al. identified 3 out of 18 RPS grafts in their study where 
segment 7 received blood flow from the right anterior 
pedicle,8 requiring venous conduits. Our donor liver also 
exhibited this anatomical variation, with a small portal 
pedicle originating from the anterior sector and crossing 
the transection plane.

Previous studies have reported a correlation between the 
small diameter of the RPS artery and a higher incidence of 
hepatic artery thrombosis.9,12,15 In some cases, it is possible 
to harvest the entire right hepatic artery without jeopar-
dizing the remnant liver. Kokudo et al. reported two such 
cases without donor ischemia or recipient hepatic artery 
thrombosis.12 In our case, the anterior sector was supplied 
by a branch of the left hepatic artery, enabling us to use the 
entire right hepatic artery with the graft.

Conclusion
The use of RPS grafts offers a viable alternative for LDLT 
when variant anatomy or graft size considerations preclude 
standard right or left lobe grafts. Living donor liver trans-
plant programs should consider this option, particularly 
when standard anatomical configurations for right or left 
lobes are unsuitable. While this technique is well-described 
internationally, we describe the first reported case in the 
United States.

Lessons Learned
In this case, the donor presented with a Nakamura type 
D portal vein configuration, characterized by intraparen-
chymal branching of the anterior branch. Additionally, the 
anterior sector received arterial supply from a branch of the 
left hepatic artery traveling within the same portal pedi-
cle as the right anterior sector portal vein. These anatom-
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ical variations precluded standard right or left lobe dona-
tion, making an RPS graft an ideal solution. Although a 
small-caliber right posterior sector artery has been identi-
fied as a risk factor for hepatic artery thrombosis after RPS 
LDLT, the anatomical variations in our case allowed for 
utilization of the entire right hepatic artery with the graft, 
potentially mitigating this risk.
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